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The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
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(57) Pecfcepfrr 



ripexuioxeH cnoco6 pa3pa6oTKn He0Tera3OBbix MecTopotcaeHnw n 
yBe-nnMeHUfi cieneHU n3B/ieHeHnq He<J>™ n ra3a t cor/iacHo KOTopoMy b 
CKBa^nHax, npouypeHHbix na MecrupaxzieHni/i, pa3MemaiOT anetapoabt, 
repMeTH3npyKDT mx naKepaMn n noaaraT k 3/ieicrpo/iaM nepeMeHHbM, nocTcmHHbiui 
\aj\v\ nMny/ibCHbiui tok BbicoKoro HanpaxeHi/m, oT/insaram^cfl TeM, mto 
CKBaxuHbi repMeTH3npytoT naxepaMn Ha ypoBHe kpob/ih n/iacTOB, n noc/ie nonasn 
3/ietapnsecKoro TOKa pery/inpyiOT napaMeTpbi TOKa \a HanpaxeHnq n/nnn B3auiMHoe 
pacno/ioxeHne s/iexTponoB j\nn o6ecneMeHna bo3hhkhob6hhh s/ieiapuHecKoft ayrt/i 
Mewy 3/ietapojQaMn, pa3MetueHHbiMn b, no MeHbLuew Mepe, oahoui CKBaxi/me n/iu 
Mexjay 3/ieKTpo.aaMH AByx cocenHnx cKBaxuiH. 



Koflu, HcnojiwyeMMe jtn* oooaBa^teKBx crpaH-meHOB PCT Ha TTrryjihBbix .mcTax 6ponnop, b KOTopux ny6/iH- 
Kywrc* MeamyHapoflHMe aasBKH b cootbctctbhh c PCT. 
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CnocoG pa3pa6oTKn He$Tera30Bbix MecTopoxjaeHUM 
\a yBe/inseHMfl deneHM n3BJieHeHna He0Tn n ra3a 

QfinacTb TexHHKi/i 

H3o6peTeHne othochtch k o6/iacTn ropHOi* npoMbiiimeHHocTn, a nMeHHO, 
< cnoco6aM pa3pa6oTKM m yBejinseHi/ifl deneHu nsB/ieneHnq no/ie3Hwx 
ncKonaewbix n3 3eMHbix Heap n, b nepByio osepe/ib, HecfcTn n ra3a. 

npenLUeCTBVKDLlI^M VDQBe Hb TeXHHKH 

H3BecTHw cnocoGw pa3pa6oTKn n yBe/iuiHeHna cieneHi/i n3B/ieHeHH9 HecfcTn 
w ra3a n3 nnacroB MecTopoxcaeHUM c noMombra ncxaasn b rmacTw ropflset/i BOjQbi 
nnn neperpeToro napa ana noBbiweHt/ifl BHyTpuin/iacTOBoro jaaB/ieHna n 
TeMnepaTypw, hto noBbiwaeT npmoK HecfcTn n ra3a k CKBaxHHaM, npo6ypeHHbiM 
Ha anacT. Taicne cnoco6bi flB/iqjoTca BecbMa TpyaoeMKHMH n no3Bo/iflioT 
yeennHMTb cieneHb n3B/ieMeHna He0Tn n ra3a To/ibKO Ha 10-20%, hto qB/iaeTca 

HeAOCTaTOHHblM. 

Han6cxnee 6/ih3khm aHa/ioroM npeA/iaraeMoro n3o6peTeHna AB/ifleTca 
3/ieKTpoTepMHHecKnfi cnoco6 flo6binn He0Tn, BioiioMajOLUn^ 6ypeHne Ha 
MecTopoxAeHnn ckb3>khh, pa3MemeHue b hux 3/ieicrpo/iOB, repMeTW3aui/uo 
cKBaxnH naxepaMn n noaany k 3/ietapojaaM s/ietapunecKoro TOKa (cm. naTeHT 
CillA Ns 2795279, 1957r.). flpi/i npoxoxcaeHnn s/ietcrpuHecKoro tok3 nepe3 
npoAytcTMBHbiui n/iacT nponcxonm pa3orpeB rmacTa c nocnejayramuM 
repMnnecKUM pa3/ioxeHuieM ropiOMux BemecTB c o6pa30BaHneM kokcobopo 
odaTKa. OiiHaKo stot cnoco6 Tatcxe He oGecnennBaeT aociaTOHHoe yBe/inneHne 
deneHu i/i3B/ieHeHnfl He<J)Tn, ra3a n apyrux ncme3Hbix nctconaeMwx H3 rmacTOB. 

3anaHeui, Ha peweHne KOToport HanpaBneHo HacTOfliuee n3o6peieHne, 
flB/ifleTcs noBbiLiieHne 3(t>0e>cTHBHocTn pa3pa6oTKn He0Tera3OBbix 



WO 99/01640 2 PCT/RU 97/002 10 

MecTopox&eHnui 3a cner 3HaHHTe/ibHoro yBe/inneHUfl CTeneHu n3B/i6HeHnw 
He0Tn t ra3a n apyrux no/ie3Hbix i/icKonaeMbix H3 nnacToe. 

flocTaB^ieHHa^ 3aAana peiueHa b cnoco6e pa3Da6oTKn He0Tera3O8bJx 
MecTopoxiieHu^, KOTopbiM BtcntosaeT s ce6a cneAyiomyio noc/ienoBaTeribHocTb 
5 onepam/ii*. B CKBaxuHax Ha Hect>Tera30B0M MecTopoxAeHnn, npo6ypeHHbix no 
noHBbi Hect)TeHOCHoro (ra30HocHoro) n/iacia pasMematoT SAeiapoAbt, 3aTeM 
repMeTH3npyraT cKBaxuHbi c noMOuibio ussecTHbix ycTportcTB - naKepoe Ha 
ypoBHe Kpoenn n/iacToe, n noAaioT Ha aneKTpoAbi nepeMeHHbiw. nocTOflHHbii/i 
uni/i nMnyribCHbiM anetcrpusecKni/i tok BbicoKoro HanpaxeHns. 3aTeM 

10 pery/iupyioT napaMeTpbi BennHWHbi TOKa \a Hanp^xeHnq n/n/in B3anMHoe 
pacnonoxeHne aneKTpoAOB an* o6ecneMeHnq B03Hi/iKHOBeHHfl 3/ieKTpnHecKot/i 
Ayrn MexAy a/ietapoflaivin, pa3MemeHHbiMn b, no MeHboieM Mepe, oahoi/i 
CKBaxuHe nnn MexAy 3/ieKTp0AaMi/i AByx coceAHiix cKsaxuH. 

B KanecT8e 3/ieKTpoAOB Moryj GbiTb ncno/ib3oeaHbi o6caAHbie Tpy6bi 

15 cKBaxnH, npyri/ie MeTa/innHecKwe KOHCTpyKunn cKBaxnH (6ypoBoi* ciaa. CTas 
CTaribHbtx Tpy6 w npyri/ie), hah cneuwa/ibHO pa3MeiuaeMbie a/is stow ue/in 

3neKTponpOBO£LPLUHe KOHCTpyKUMH. 

B cnynae, ecnn HeooxoawMo yBe/innuiTb CTeneHb i/i3B/ieHeHi/ifl He<})Tn. ra3a 
TonbKO n3 oahow CKBaxuHw, to tok noaatoT To/ibKo Ha sneKTpozibi 3TOM 
20 cKBaxuHbi. flpn 3tom 3/ieKTpnMecKyfo ayry uenecooopa3HO 3axnraTb 
nocpexicTBOM pacnnaB/ieHna BCTaBKH MexAy 3/ieKTpoAaMn m/ih pa3BezieHneM 

KOHT3KTOB 3/ieKTpOAOB B 3T0M CKBaxUHe C OjQHOBpeMeHHbiM nOBblOieHI/ieM 

HanpsxeHna noAaBaeMoro too. Ec/ii/i o6pa6orKe noABepraeTca secb nnacT, to 
3/ieKTpnHecto/io Ayry uenecoo6pa3Ho 3axnraTb nyTeM npeABapuue/ibHoro 
25 pa3orpeBa aneKTponpoBOAHoro c/ioh nnacTa nnn nyTeM npo6oa npoMexyTKOB 
.vexAy sneKTpoAaMn AByx coceAHnx cKBaxnH npn noBbitueHuin HanpaxeHna na 

riUX. 

Ilanee, noc/ie 3axnraHnq 3/ieKTpnsecKoi/i Ayrn b nepBbix AByx coceAnux 
CKBaxunax HanpaxeHne 3axnrannfl 3/ieKTpnsecKort ayrn woxeT 6biTb nonaHO Ha 
30 aneKTpoAbi, pacnonoxeHHbie b npyrux coceAHnx CKsaxuHax wecTopoxAeHU*. n. 
T3KMM oopa30M, 3axnraiOT sAeKTpunecKne Ayrn MexAy coceAHnwn 
CKBaxuHaMn Ha pa3DHHHbix ynacTKax MecTopoxaeHi/m. 3aTeM aneKTpusecKne 
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,ayrn nepeMeinafOT b npocTpaHCTBe n/iacTos b Heo6xoAHMOM nopRQKe n 
noc/ieAOBaTe/ibHOCTn, j\nn nero noAatoT HanpqxeHfie 3axnraHHfl Ayr Ha 

3/ieiCTpOAbi HOBbiX C0C6AHuiX CKBdX"HH MeCTOpO^AeMHH l/l OTKJlfOHdKJ I HanpflXeHl/ie 

MexAy TeMU cKBaxuHaMn, Ha KOTopbix 3/ieicrpi/iHecKi/ie nyrn yxe rope/in. 
nocneAOBaTenbHocTb noAK/iiOHeHnq hobwx ckbsxuh k npoueccy ropeHua 
3/ieiorpnHecKnx Ayr b nnacTax onpeAe/iflioT nn6o hcxoah n3 bo3moxhoctm 
paBHOivtepHoCi o6pa6oTKn hmh Bceui nnomaAn nnacTOB Ha a3hhom 
MecTopo>KAeHMn t jih6o B c/iysaflx cnoxHbix reo/iornnecKnx yc/ioBw/i 3a/ieraHHfl 
rmacTOB MecTOpo>KA6HHfl i/icxoah H3 ocoQeHHocTew 3a/ieraHna n/iacTOB. 

BpeMfl BHyTpunnacTOBoro ropeHna 3/ieKrpi/rnecKi/ix Ayr Ha pa3/inHHbix 

MeCTOpO)KAeHMflX 6yAeT pa3/1HHHblM B 3aBHCHMOCTH OT 0M3HKO-MexaHHHeCKMX, 

3/ieiapnMecKnx xapa»crepncTHK n/iacTOB, cocTaBa n bi/iaq no/ie3Horo 
ncKonaeMoro, HanpflxeHHO-AecftopMnpoBaHHoro coctowhua caMux nnacTOB n 
8Memaramnx nx ropHbix nopoA, reo/iornnecKi/ix yc/ioBnw 3a/ieraHnfl nnacTOB n 
p^Aa Apyrux c})aiCTopo8. B xa>KAOM KOHKpeTHOM c/iysae spewa ropeHnq 
3/ieKTpn4ecKnx Ayr MexAy coccahumw CKBaxuHaMw 8 n/iaciax MecTopoKAeHnw 
ycraHaB/inBaioT 3KcnepnMeHTa/ibHbiM nyTeM c oAHOBpeMeHHbiMn 3aMepaMH 
BHyTpunnacTOBoro AaB/ieHUiq n TeMnepaTypbi, a Taicxe nyTeM /ia6opaTopHoro n 
MaTeMaTHHecxoro MOAennpoBaHttfl AaHHoro npouecca a 3aAaHHbix yc/ioBUfix 
A/ifl AocTuxeHMfl MaKcuMa^bHoro sctxfceiara n yBe/inneHi/ifl cTeneHU n38/ieHeHi/ifl 
no/ie3Hbtx ncKonaeMbix H3 nnacTOB. B Heo6xoAHMbtx c/iysaax 803MO)KHa 
MHoroKpaTHa^ o6pa6oTKa n/iacTOB a/ieicrpi/iHecKi/iMi/i AyraMw nepe3 
Heo6xoAMMbie BpeMeHHbie nHTepBa/ibi nocne HHTeHcuBHort aoSwmh no/ie3Hbix 
ncKonaeMbix H3 n/iacTOB, HanpuMep, HTo6bi nozuiepxaTb 3aAaHHbie nnn 
Heo6xoAHMbie Aas/ieHna n TeMneparypbi HecfiTw n ra3a a nnaciax a/ih 
Han6onee no/iHort nx otk3mkh h3 MecTopoxAeHnfl. 3to oco6eHHO atcryanbHO a 
c/iynae Aoobinn n3 nnacTOB bw3koui HecfcTn nnn npn oTKasKe ra3a H3 
BnaroHacbiineHHbix CKBaxnH c hh3khm n/iacTOBbiM AaB/ieHneM, TaK ok ra308bie 
CKaaxuHbi b TaKHx cnynaax MoryT caM03aAaB/inBaTbCfl boaoi/i, nocTynaiomei/i H3 
nnacTOB BMecTe c ra30M. 
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flepeneHb cfenryn sepTexeu 

CymHOCTb n3o6peieHMfl noncHfleTca Ha sepiexax, rae: 

Ha rhwr 1 w3ofip3W6H p33p63 M 2 C C i A . 2 3 fQpHblX HOpOA. CXB.M3 

pacno/ioxeHUfl naicepoB n 3/ieKrpoAOB 8 CKsaxuHax n npouecc 3axnraHna 
5 snetcrpuMecKOM Ayrn; 

Ha cfc>nr. 2 np^BefleHa cxeMa nepeMemeHnw w pa3BopoTa 3/ieKTpnMecKnx 
Ayr b npocTpaHdBe n/iacTa Ha MeciopoxAeHnn none3Hbix nctconaeMbix. 

BapnaHThi ocvmecTBJieHnq M3o6peTeHuq 

Ha HecJ)Tera30B0M MecTopoxAeHnn (cfcwr. 1 ) n/iacT b noAas/ifliomeM 

10 6o/ibuinHCTBe c/iynaeB nMeeT c/ioxHoe cnonCToe dpoeHne w coctout h3 
ra30HOCHoro c/icm 1 , He<t>TeHOCHoro c/ioa 2, BOAOHOCHoro cnoa 3 b nonse 
n/iacTa, oahoto h/ih HecKo/ibfcux npoanacTKOB 4, pacnonoxeHHbix b 
pa3/iMMHwx c/ioax n/iacTa n, same Bcero, uiMeioinnx Go/iee Bbicotcyjo 
3/ieKTponpoBOAHOCTb t new caM rxnacT, Ha cj)nr. 1 uncfcpoi* 5 o6o3HaneHb* 

15 naKepbi, KOTopbiMn CKBaxwHbi A n 5 HaAexHo repMeTi/^npyiOTCfl, HTo6bi 
nepeKpwTb AocTyn KnonopoAa B03Ayxa b n/iacT b npouecce ropeHnq 
aneirrpuHecKnx Ayr. KpoMe 3Toro p na<epbi c/iyxaT jxnn rauieHna b cKBaxuHe 
aneicrpornApaBnuMecKoro yAapa, B03HHKaiomero npn pa3xnraHnn Ayrn b 
KaxAOM OTAenbHoti CKBaxuHe. na«epbi n3B/ieKaiOTCfl H3 CKBaxiiH noc/ie 

20 oKOHnaHUfl o6pa6oTKn n/iacTa 3/ieKTpi/iHecKMMn AyraMn MexAy coceAHUMn 
CKBaxuHaMU, a ao 3Toro c/iyxaT eme n 3ai\nyiiiKaMn Ann Hect>™ n ra3a, 
AaB/ieHne u TeMnepaTypa Kcrropbix noc/ie o6pa6oTicn anacTOB 3/ietcTpnHecKWMn 
AyraMn pe3K0 B03pacTaeT. 

06caAHbie Tpy6w 6 b OTAe/ibHwx cnyManx MoryT 6btTb ncno/ib30BaHbi b 

25 KasecTBe oahopo H3 3/ieicrpoAOB, mto nMeeT Mecro Ha CKBaxuHe A. 
3neKTpnMecxni?i tok MOxeT Taicxe noABOAWTbca k 3/ieicrponpoBOAHOMy c/ioio b 
nnacTe no CTaBy \az MeTa/i/inMecKnx rpy6 14, 6ypoBOMy ciaBy nnn APyroMy 
anetcrponpoBOAHOMy oCopyAoaaHMto CKBaxuH. B cKBaxuHbi MoryT 6biTb Tacxe 
ycTaHOBnenbi cneunanbHbie 3/ieicrpoAbi 7. Ha cfcur. 1 unc^pow 3 o6o3HaMeHa 

30 3/ietcTpnMecKan Ayra b CKBaxHHe A MexAy 3/ieiapoAOM n o6caAHOi?t Tpy6oM a 
KasecTBe BToporo aneiapoAa npn ee 3axnraHnn To/ibKo b oahow cKBaxuHe A, 
un<J)po£i 9 o6o3HaseHa sfietapuMecKan Ayra b npeAe/iax n/iacTa MexAy AByMa 
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coceAHUMn CKBaxuHaMM Am B, a unc^po* 10 - 3/ieiorpnMecKan Ayra MexAy AByivin 
3/ieicrpoAaMn 7 TonbKO b oahow cKBaxuHe 6 npn ncno/ib3oaaHnn nnaBKort 
BCTaBKM, coeflUHqKDLuew s/ietcrpoAw 7 Ann 3axnraHnn Ayrn. BbicoKOBo/ibTHue 
«a6e/in 11, nepeAaiomne tok BbicoKoro HanpnxeHun Ha a/ietcrpoAbi 7, 

5 nOACOeAHHeHbl K nepeABMXHblM HHAyKUHOHHblM eMKOCT^M H/1H MOlUHbiM 

KOHAeHcaTopaM, n/in HCTOHHMK3M nMny/ibCHoro HanpnxeHun 12 Ann 
HaicoaneHun a/ieicrpuMecKOM aHeprnw Ha noBepxHOdn 3eM/in n pa3MemeHHwx, 
HanpuMep, Ha tuaccn aBTomraMert. B cbokd osepeAU nepeABuxHbie eMKocrrn n 
mctomhukm nMny/ibCHoro HanpnxeHun coeAMHeHbi c nodonHHOiTi zinHuert 

10 3/ietcrponepeAaH 13 A/in nodonHHoro HaKonneHun n noAAepxaHun npouecca 
ropeHun 3/ieKrpnMecKMx Ayr b nnacTe. Ann 3axnraHnn v\ noAAepxaHun 
3/ieicrpnMecKnx Ayr b nnacTe ncno/ib3yioT TatoKe hctohhuku nepeMeHHoro Toica 
npoMbiuineHHOM sacTOTbi. 

Ha 4)nr. 2 no<a3aHa noc/ieAOBaie/ibHOCTb noAJcniOMeHMn HOBbix cKBaxnH n 

15 oTicnioMeHHn npeAbiAymux cKBaxnH, MexAy kotopwmh nnad yxe o6pa6oiaH 
s^eiapuMecKMMn AyraMU, rAe aneicrpoAbi cKBaxnH 1 yxe oTtcntoneHbi ot 
hctomhukob noAasn too BbicoKoro HanpnxeHun, 3/ieicrpoAbi CKBaxnH 2 
noAKnioieHbi k ncTOMHUKaM n/in cein to Ka BbicoKoro HanpnxeHun m MexAy HUMM 
ropm 3/ieicrpnMecKne Ayrn bo BHyTpunnacTOBOM npocTpaHCTae, a cunoBbiMM 

20 nnHMAMU noKa3aHO pacnpodpaHeHne 3neicrpnMecKoro norm. CKBaxMHbi 3 
noAroTOB/ieHbi Ann 3axwraHnn b hux s/ietcrpuiMecKi/ix Ayr n nepeMemeHun nx bo 
BHyTpunnacTOBOM npocTpaHCTBe a HanpaBneHUH, yi<a3aHHOM cTpe/iKaMn. B 
c/ioxHbix reo/iornsecKnx ycnoBi/inx 3aneraHnn n/iacTOB 3aAatoT Heo6xoAHMbii?i 
nopnAOK n noc/ieAoaaTe/ibHOCTb o6pa6oTKM n/iacTOB MedopoxAeHuft 

25 3/ieKTpi/iHecKHMi/t AyraMn. 

FlpeA/iaraeMbiM cnoco6 pa3pa6oTKn He<fcTera30Bbix MecTopoxAeHiti/t \a 
yBe/inMeHun cTeneHu n3B/ieHeHnn Hecfcru, ra3a n APyrux none3Hbix ncKonaeMwx 
H3 3eMHwx HeAP npuweHnKDT cneAyiomuM o6pa30M. 

Ha nio6bix MecTopoxASHunx woryT nweTb MecTO ABa BapnaHTa cuTyaunw. 

30 FlepBan cuTyaunn - KorAa Ha hobom MecTopoxAeHHn nocne 6ypeHnn cepnn 
pa3aeA0MHbix ckb3xhh Ha n/iacT daHOBHTcn n3BecTH0, mto AaB/ieHne Hec()Tn nnn 
ra3a b nnacTe HeBbicoKoe. u/in wvieiOT MecTo Bn3<ne He4>™ t Tpe6yonne 
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pa3orpeBa ( \atua xe uiMeiOT MecTo BbicoKi/ie MexaHnnecKne HanpaxeHnq b cba3h 
c 6o/ibwoi/i rny6nHOM 3a/ieraHi/iq nnacTa, KOTopbie npuBOflflT k 6biCTpoMy 
cMbiKaHHio TpemnH i/i nop b OKO/iocKBaxuHHOM npocTpaHCTBe n cHwxeHwo 
Ae6ma cKsaxuH. B stux cnynaflx npeA/iaraeMbiw cnoco6 wcno/ib3yioT nepea 
HaMa/ioM SKcrmyaTauuM HOBoro MecTopoxAeHu*. flpuseM Ha p^Ae ynacTKOB. rAe 
nnacT yxe o6pa6oTaH 3/ieKTpnsecKUMH AyraMU, MoxeT HanuHaTbCH 
npoMbiuj/ieHHafi Ao6bisa ( a Ha ocia/ibHbix ynacTKax anacTa o6pa6oTKa MoxeT 
npoAQ/ixaTbca no Mepe 6ypeHna HOBbix ckb3xhh Ha nnacT napa/i/ie/ibHO c yxe 
pa6oTajomnMn no Ao6bise He4>Tn h/ih ra3a cKBaxuHaMM, 

BTopaa cuTyauMfl - KorAa Ha crapoM MecTopoxAennn 3HaMHTe/ibH0 yna/i 
fle6m cymecTByiomux n MHTeHCMBHo sKcnnyaTupyeMbix b npow/iOM CKBaxnH, 
ho ussecTHo, hto 3anacbi He<J>Tn v\ ra3a eme 3HaHMTe/ibHbie n Heo6xoAHMO 
yBeruMMTb BHyTpwnnacTOBoe AaB/ieHi/ie n TeMnepaTypy jw* n38neMeHnq 143 
HeAP ocTasiunxcfl 3anacoB. 

B o6enx curyaunflx cKBaxMHbi, npo6ypeHHbie ao noHBbi n/iacia 
repMern3npyiOT naicepaMu 5 Ha ypoBHe KpoB/in n/iacTa n npeABapi/rre/ibHO 
pa3MematOT b hmx aneiorpoAbi 7. Ec/in HaAO 3axenb anetapusecicyjo Ayry 
To/ibKO b oahom CKBaxuHe B, to 3/ietapoAW 7 coeAHH^ioT MexAy co6oti 
anaBKOw BdaBKoCi, paccnuTaHHort Ha onpeAeneHHyio BennMUHy too, a 3aTeM Ha 
hux noAaioT tok BbicoKoro HanpaxeHna \a npw noBbiweHnn HanpaxeHna n cn/ibi 
TOKa noc/ie pacanasneHnq bctbskh Mexay s/ieiorpoAaMn 3axnraeTca Ayra. Ec/in 
HaAO 3axesb sneicrpuMeocyio Ayry MexAy AByM* coceAHMMn CKBaxuHawn 
MecTopoxAeHUfl, to a/ieicrpoAbi 7 pa3MemaiOT b cnoe anacTa. 06/iaAaioiuero 
Han^yHUieM s/ieicrponpoBOAHOCTbio v\ o6ecnesnBaioT HaAexHbM KOHTaicr c stum 
c/ioeM. B noAaB/iwtoiueM 6o/ibiiji/iHCTBe c/iysaeB stmm c/ioeM flB/iaeTca 
BOAOHocHbiw enow, 3a/ieraiomnrt a nosBe anacTa. B TaKOM cnynae 3/ieicrpoAbi 
7 pasMemaoT b BOAe, 3anonHaiouieCi cKBaxuHy b CMecu c HecfcTbto n ra30M b 
npocTpaHCTBe ao HMXHero Topua na<epa. He<fcTb, kzk 6o/iee nermw KOMnoHeHT 
CMecu, 0Ka3btaaeTc« BBepxy cTO/i6a xhakoctm, a BOAa - BHH3y. 

flpn noAane TOKa bwcokoto HanpqxeHna Ha 3/ietcrpoAbi 7 sepe3 
coeAUHfrre/ibHbie BbicoKOBO/ibTHbie Ka6e/in 1 1 ot nepeABMXHbix hctohhukob 
MMny/ibCHoro HanpqxeHUfl n MomHbix eMKOCTew 12, b c/iynae 3axnraHnq 
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3/ieKTpnHecKort Ayrn TonbKO b oahom CKBaxuHe 6, nponcxoAHT pacanaB/ieHne 

BCT3BKH, COeAUHqiOLUeM 3/leKTpOAbl 7 H MeXAY HUMH B CK8axl4He 5 B03HHK3eT 

3ne<TpnMecKaH Ayra iO. B c/iysae. Koraa oahum s/ieKfpGAoe hBjIhiOTCh 

o6caAHbie Tpy6bi 6 CKBaxuHbi, noone noAasw to tea BbicoKoro HanpaxeHUfl 
3/ieicrpoA 7 otboaht ot o6caAHbix Tpy6 6 n pa3pbiBaioT KOHTajcrbi MexAy 
humh, b pe3ynbTaTe Mero Toxe B03HW<aeT snetcrpuMecKan Ayra 8 b 
CKBaxuHe A. flpn 3axnraHnn s/ietcrpt/Hectcoi/i Ayrw MexAy AByMfl coceAHUMH 
cKBaxuHaMU MedopoxAeHUfl nosbiiuatoT HanpaxeHne Ha s/ieiapoAax 7 coceAHnx 
cKBaxnH ao TaKOui deneHu, mto nponcxoAUT rtpo6ow anacTa no c/iora c 
MaKCHManbHOw sneKjponpoBOAHocTbio (boaohochomy cjioio), unu 
npeABapnTe/ibHo pa3orpesa(OT Han6onee 3/ietaponpoBOAHbJM enow n/iacxa n npn 
noAAepxaHnn Heo6xoAHMoro HanpqxeHnq Toxe 3axwraeTca a/ietcrpusecKaq Ayra 
9 MexAy CKBaxuiHaMkt A n 5 c TeMnepaTyport n/ia3Mbi b He* ao ascatkob 
TbicflM rpaAycos no Ue/ibcuio b 3aBHCMMOCTM ot BenuMMHbi HOMUHa/ibHbix 
tokob. CKopocTb HapacTaHna HanpqxeHMfl n MaKcuiManbHoe ero 3HaseHne 
3aBnc?rr ot napaMeTpoB 3/ieicrpnMecKOM uenn. HeM 6o/ibine paccToaHne MexAy 
3net<TpoAaMW OTAe/ibHbix cKBaxnH, TeM 6o/ibiije 6yAeT Ma«cnManbHoe 3HaseHne 
ycTaHaBnueaiOLuero Ayry HanpaxeHUfl. C yBennneHneM AaB/ieHi/ia 
TeMnepaTypa ana3Mbi noBbiwaeTca. f~lpn TOKax ao 10000 A Ayra ropuT b 
pacce^HHOM BMAe, a npw 6o/ibwwx Totcax - b cxaTOM BMAe. 3/ieiapnHecKaq Ayra 
aB/iaeTCfl oahum H3 bmaob pa3paaa 8 ra3ax nnn napax, KOTopbirt 
xapaicrepn3yeTca 6o/ibwow n/ioTHocTbio Toica, He6o/ibiunM naAeHneM HanpaxeHna 
b cTBone Ayrn n BbicoKort TeMneparypofi. B C8«3H c TeM, hto jiio6aq 
3neKTpnMecKafl uenb o6naAaeT wHAyKTWBHocTbio n eMKOCTbio, to nyTeM 

BK/l(OM6HMfl B A3HHyiO Uenb AOnO/IHUTe/lbHblX OrpOMHblX MHAytCTHBHOCTei?! H 

eMKOCTert Ha noBepxHOCTn 3eM/in no6nBaiOTcq 3anaceHuia 3HaHHTe/ibHort 
snetcTpOMarHHTHOM SHeprnn, KOTopaq npw pa3MbiicaHHn uenn nepeMeHHoro tok3 
ocao6oxAaeTCfl n nepexoAMT b Ten/ioByio sHeprura, sacTb ee nepexoAUT b 
Apyrwe bhaw SHeprnn, a B03HHKuiaq 3/ieicrpi/iMecKaq Ayra n oKpyxaiowaq ee 
cpeAa qB/iaioTcq 3Hepronor/ioTutTe/i?iMM. nosTOMy a oKpyxaioiuert Ayry cpeAe 
nponcxoAUT ncnapeHne xhakom h TBepAow cocTas/iqioiunx n/iacTa n BMemaiomux 
nopOA 3a cpaBHUTenbHO He6onbtune npoMexyncn speMeHu npw oneHb Bbicoxow 
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reMnepaType. Bee sto npneoflUT k 3HaHnTeribH0My noBbiweHHio 
BHyTpunnacTOBoro AaB/ieHwa n eme 6onbi±ieMy B03pacTaHHKD TeMneparypu 
n"a3Mbi s rop^metf ziy r e , no sto My □ fin acre repay Ayrw oscHb b cm co koto 
AasneHUfl n TeMneparyp, KOTopbie nepeMemaioTCfl bo BHyTpunnacTOBOM 
npocTpaHCTBe b 3aAaHHOM nopaAKe n noc/ieAOBaie/ibHOCTn, o6pa6aTbisafl ero Ha 
Bcew w/in 3aaaHHOM msctu rmomamn MecropoxAeHna, hto npuBOflm K pe3K0My 
n3weHeHHKD HanpflxeHHo-ne(J)opMnpoBaHHoro n TeMnepaTypHoro cocTo*Hnq 
rmacra none3Horo nctconaeMoro n BMemaiomux ero nopoa. H3MeHfleTCfl 
cucTewa TpemnH n nop, noflBnaiOTCH nycTOTbi n cso6oAHbie npocTpaHCTBa b 
n/iacTe 3a cneT ncnapeHna TBepAbix h xmakhx ct>a3. hto noone ratueHnq Ayr 
npuBeaeT k eme oAHOMy nepepacnpeAeneHwo HanpqxeHuft ot ropHoro 
Aas/ieHUfl \a 3io Toxe nonoxme/ibHO cKaxeica Ha yBe/iuHeHw/i npnTOKa Hecfcru 
n ra3a b CKsaxuHbi. Bfi3Kocrb Hec})Tn b 3HaMHTe/ibHoui deneHu SyAeT cHuixeHa, 
BwxoKeHW cMonflHbie n napacfc>UH08bie cocTaBrmioiune He4>™ b nopax n 
TpemnHax. 

06pa6oTKa Hecfc>Tera30HocHoro rmacTa a/ietapunecKHMn AyraMM b 
npeAenax MecropoxAeHMH MoxeT 6biTb npupaBHeHa c tomkm 3peHMA cHuxeHUfl 
ropHoro AaBneHn?i k noA3eMHow OTpaGonce 3amnTHoro rmacTa Ha yro/ibHbix 
MecTopoxAeHnqx, xorAa c paaoM pacnonoxeHHoro rmacTa CHWMaiOTCH 
HanpaxeHna ot ropHoro AaB/ieHnq m o6/ierMaeTca ero Aera3aunfl. Ho, KpoMe 
3Toro. a npeA/iaraeMOM cnoco6e npucyTcTsyeT eme ue/ibiti p*A 3HaMHTe/ibHbix 
npenMymecTB. 

B uiTore, noc/ie o6pa6oTKn Hec£>Tera30HocHoro rmacTa MecTopoxAeHnq 
3/ieiapnHecKHMn AyraMM pe3<o B03paciaeT cieneHb Hss/ieMeHna H3 Hero 
HecJ)Tn m ra3a, mto no3Bo/iaeT B03poAHTb k npoMbiumeHHow sKcnnyaTaunn 
Aaxe AaBHO oTpaGoTaHHbie MecTopo>KAeHHfl npn Ha/inMnn b hmx eme He 
n3B/ieHeHHWx 3anacoB HecfeTw n ra3a v\ npn6/in3HTbcn k, npaicrnHecKn, 

nO/lHOMy M3B/ieMeHMKD 3TWX 3anaC0B H3 MeCTOpOXAeHUM K3K CTapblX, T3K n 

hobwx, Ta< KaK o6pa6oTtcy rviacroB MecTopo>KAeHMi4 3/ieicrpnMecKHMH AyraMU 
mo)kho ocymecTB/iflTb MHoroKpaTHo nepe3 Heo6xoAHMwe BpeMeHHbie wHTepBa/ibi. 
TaKUM o6pa30M, npeA/ioxeHHbirt cnoco6 no3BO/ifleT nonynnTb 

3HaMHTe/1bHbiM 3K0H0MHM6CKHM 3<£c{)eKT npn ero HCnO/lb30BaHMM H BB/lfleTCa 
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3KO/iornMecKn sucTbiM cnoco6oM. Ero moxho ycneoiHo ncnonb30BaTb a/ih 
noA3eMHOM ra3wc|3HKaunn yro/ibHbix onacToa, mto 3HaMHTe/ibHO noBbicuT 
CTen eHb w3B/ieKaeMocTn yr/ia m 3eMHbtx Heap, do3bo/iht 3HaHtfTe/ibno 
yMeHbiunTb 3arp«3HeHne OKpyxatomew cpeflbi speAHbiwn orxoAaMH ropHOi* 
npoMbimneHHOcTn (oTBa/iaMn nopoAbi. oTKasaHHbJMn noA3eMHbiMH soaaMU n3 
cKBaxnH m ropHbix Bbipa6oTOK c bwcokum coAepxaHueM cepbi w Apyrux 
BpeAHbix npuMecew, nonaAaiomux a BOAoeMbi) n y/iynwuTb 3Konornio 
TeppnTopnw, Ha KOTopbix 3aneraKDT no/ie3Hbie wcKonaeMbie. C noMombto 3Toro 
cnoco6a moxho TaoKe yHUHTOxmb noA3eMHbie 3axopoHeHHfl n Morn/ibHUKu c 
oTxoAaMU BpeAHbix paAnoatanBHbix n xuMMMecKnx BemecTB, cxuraa n ncnapaa 
nx noA 3eM/iew b ana3Me 3/ieiapwHecKnx Ayr 6e3 AOCTyna Kuc/iopoAa 
B03Ayxa, n npenflTCTBya, TeM caMbiM, nx pacnpocTpaHeHutio noA3eMHbiMH BOAaMn 
b Apyrne MecTa. FlpeA/iaraeMbiM cnoco6oM mojkho Ao6nTbca Bbin/iaBneHHH b 
noA3eMHbie Bbipa6oTKH H3 pyAHbix xmi, Ten n /ihh3 MeTa/vioB, HanpuiMep, 
TaKnx K3K 30/10TO, cepe6po n Apyrux, o6/iaAatomnx oseHb bwcokom 

3/ieiCTponpOBOAHOCTblO. 
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2 OOPMYJIA M30EPETEHHfl 

3 

4 

5 1. Cnoco6 pa3pa6oTKM He0Tera3OBbix MecTopoxAeHHi* n yBe/iWHeHi/iq 

6 deneHM n3B/ieseHHfl He<J)™ n ra3a, cor/iacHo KOTopoMy b cKBaxuiHax, 

7 npo6ypeHHbix Ha MecTopoxAeHnn, pa3MeiuatOT 3/ieicrpoAbi. repMeTH3npyioT nx 

8 naKepaMn n noaaiOT k 3/ietopoAaM nepeMeHHwrt, nocToaHHbirt nnn 

9 nMny/ibCHbiui tok BbicoKoro HanpaxeHHH, oTnunaomwiiCfl TeM, hto 

10 cKBa>KMHbi repMeTM3npyioT natcepaMn Ha ypoBHe kpob/ih nnacToB, n noc/ie 

1 1 noASMM snetcrpusecKoro too pery/inpytoT napaMeTpw TOKa n HanpaxeHuq n/n/in 

12 B3auiMHoe pacnojioxeHne sneicrpoAOB A/ia oGecneneHi/tq B03HHKHOseHnq 

13 3/ieKTpnMecKOM Ayrn MexAy 3/ietcTpoAaMn, pa3MemeHHbiMM b, no MeHbiiiew 

14 Mepe, oahow CKBaxuHe iatiu MexAy 3/ieicrpoAaMH AByx coceAHux cKBaxuH. 
15 

16 2. Cnoco6 no n. 1 t OTjinsajomni/icfl TeM, hto s/ietapusecKne Ayrn 

17 3axnraiOT nocpeACTSOM paconaB/ieHna BCTaBtcw MexAy 3/ietcrpoAaMn unu 

18 pa3BeAeHneM KOHTaxroB 3/ieicrpoAOB 8 oahom CKBaxuHe, mjih nyTeivi npo6oa 

19 npoMexyTKOB MexAy s/ieiapoAaMw AByx coceAHnx CKBaxuiH npn noBbiweHnw 

20 HanpaxeHtta Ha hux. 
21 

22 3. Cnoco6 no n. 1 , otji unaiomniicq TeM, hto 3/ieicrpMHecKne Ayrn 

23 3axwraKDT MexAy 3/ieiapoAaMn b HecKO/ibKnx napax cKBaxHH MecTopoxAeHH* 

24 n b Heo6xoAHMoti noc/ieAOBaTe/ibHocTn MeHfliOT napbi CKBaxuiH, MexAy kotopwmh 

25 3axnraioT 3/ieicrpnHecKne Ayrn bo BHyTpunnacTosoM npocTpaHCTBe. 
26 

27 4. Cnoco6 nonJ.OT/iUHaiomnwcq TeM, hto npw Heo6xoAHMOCTn 

28 noxmepxaHHq 3aAaHHbix se/innnH BHyTpun/iacTOBoro AaB/ieHuq n TeMneparypw 

29 HecfcTn n ra3a ( npouecc o6pa6oTKH nnacTOB sneiapunecKHMn AyraMn noBTopaioT 

30 MHoroKpaTHo nepe3 Heo6xoAHMbie apeMeHHbie nHTepaa/ibt. 
31 
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Urn neHCTBHTejibHoro 3aBepmeHHfl MeamyHapoaHoro noncxa 
30 jiHBapn 1998 (30.01.98) 


tea OTirpaBKH HacToamero onera 0 McamyHapoiwoM 
noHcxe: 25 MapTa 1998 (25.03.98) 


HaHueHosaHiie h an pec MeamyHaponHoro noHCxoooro op ran a: 
BcepoccHflcKHH HayMHO-HcciejioBaTtnbCKHfl HHcnnyr 

HHCTHTVT TOCyiiapCTBCH HOH naTCHTHOft 3KCncpTH3bl, 

Poccvw, 121858, MocitBa, EepexKOBCxafl Ha6\, 30-1 
Oaxc: 243-3337. TejicTami: 114818 ITOHAMA 


ynojiHOMoneHHOc jthuo: 

A.rieTpOB 
TcjiettwH N»: (095)240-5888 



OopMa PCT/ISA/210 (ErropoH jihct) (mom. 1992) 



